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(54) AUDIO SIGNAL ENCODING METHOD 

(57)Abstract: 

PURPOSE: To provide the audio signal encoding method 
which performs bit assignment so as to have higher tone 
quality at a constant bit rate. 

CONSTITUTION: As for plural spectra obtained from an 
input audio signal by time-frequency conversion, tonal 
components are discriminated (S73X and a tone is 
^ extracted from the tonal components and quantized with 
the predetermined number of bits (S75); and high-power 
frequency areas are separated as to the spectra and 
classified by a power quantization unit (S78). and 
quantized with the number of bits by which a 
quantization noise is not listened to relatively (S7)), and 
the remaining spectra are quantized with the remaining 
bits (S81-S83). Consequently, usable bits are assigned 
among the tone components, power quantization unit, 
and remaining spectra, and a quantization error is 
minimized as viewed from the acousto psychological 
aspect, thereby realizing efficient signal compression. 
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f 0 0 0 3 ] C © J: 5 ^cffiffif^i; ^ ^ ^ - 

^tion Unit ) {C^;l,-:/<tSn€.. -^(Ctt. ^-S 

«ji-e*5. c©is, ^^'Om^smm^mi.^xM^it 

5 2 7 5 2 1 8^©S?gajSSc;^gi^jcj. ^ 
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[0005] 

^JS^^c«^. ^ffi®^^©^#«ll^^;,S 
[00071 ^?mcoi&<ommit. h ->i4^^fcj;^ 



C3) 
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h *- >tt^^*i <fc c>= ^ ^tt^^ '^'^ *- '"^ 
CO 0 0 8] 

cttcjcO. lg^©;^-^i' h^U'&^tr. s;^'<^h;i'«: 

vi^-c^v vm.ti.-c\t. =&n<Dm^. ±iEh->**s 

[0 00 9] CC-C. ±IBh->©fflUJ{*. S^0C±i2 

[0 0 1 0] Sfc. ±im^tcy^'^ hjcj: 5±iB«D© 
[0 0 1 1 ] 3<5>«:. ±fBb->a>aai<tb-ctt. s-r 

-i^jcot^r, BfrSSt;^-^:? h-'UBHrttc. 'Wx.li4X 
[0 0 121 S/c*^Bfl«> Xti7't>i'i'^^-^-(^^ 
[0 0 13] 
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[00 14] h->*aish->i:^i--><tK 

[00 15] */c. ^«D©y^'<i7 h-'V?:!^— -^-FS-C 
a-^^^bT-5 C i K J: 0 , t: h iE^iakS^rffiBfr(b-c# 

[0 0 16] $6ic. :t->'-5-^--':7'b^c(,>m— ©^- 
>/c^^?r^->tL,-cffl^^J■r^.^:^{i:J;^). W«S©F 

©tbtCS-Jt F->«r«lffi-r^C<h^. ±fax--^i' FJU 
) (DF-:^'J5=■•^^ca•^l^ F->^atH-r^Ci(Cj;D. 
F->©^t^tll*ESit-C*- S«]^iF->^di*^tf^ 

[0017] 

[ 0 0 1 8 ] 12 1 tt, *^BJ{C{^^:t-7^-< 

[0 0 191 c©Si«:*5or. A*i^l 0K:#^$ 

to nfcA:^):t-f=-^ :tfi-^»- 3j---7=-/:ti>='-5'*l 1 
(C^en. C©:t-7=-<*X>3-5»-l 1«. ^gf'C^S 

^WJ^CcSEoT. l®m^tt^c^©se^b*®/MSCC«) 
^SJ:^>tca{){'FT^. ^-T^^^J^'-^^-i'l 1*^*B>© 
ffl:^{i#-cs>-5^5^<b7=-f{i, GSlx«ia^i«»«:^> 

ffiq^l 6 J:Om:^)T^. 
[ 0 0 2 0 1 ^ 2 {±. ±iB^'C^S^W3S:*--7' 
40 >n-^l l©:B={*;««1^^5^-r^n t.^S-C«)-S„ 

[0 02 1 1 c©H2tcteCi-r. *-r> ^r^-jai^?^:» 
t(T:/p •> ^ 2 1 'CKti^-'f-< ^m^^n^wmkW&L 

{c^*I-r?>. 'Xtc. cnP>©^iS!KRK^*:?'o >i'7a 

D 2 3 -cfi^b-r -S. ±ie^r5Jaj^^lS©S:^a 
.;,>7©'7-Fg<t;^^r-JV7 7i'3?». FS«S$lJ® 
ya -:.i'2 2©t'-y Fffl^TJl'ri''JXAK:J:<3^S-r 
-2.. *t*tc. x-^ii' F^v-MT^b^n'^i'2 3*i6©S^^ 
^bX-ii' F;U^^?:tB:^Si^l 3<fc«)iR0mu. t^-^ F 
50 f!l^Slfiaiyp -:»i'2 2*6©tr'? FSd^^O-'^'^^-i' 
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[0 0 2 2] :^-^-^VJVM^b-:ruvi'2 3-c^iS.^ti 
*iJiai7'n ^7 2 2 © e 5. f- WSr^i/n- «. ^^c^ 

c 0 0 2 3 ] c c-e. ^a-mmL'S^^^^ v^2\ 

^^ra-MiS^tS^*f ::^D f 2 1 ©— 0J*n^Lrc» 

[0 02 4] C©^3«Cfct,>r. iri'* Kv9^^T5 
^— (Quadrature Mi rrorFi Iter. J^TOMF 

*m2©QMF3 2r$6{CiJi!lt- -5. 02©QMF3 
2{CJ:SMSii®^?i«^^SeejT-. «S^Jg|;&ii^ 
lHlS83 3K:J:«325l-r^„ C:n^©S^^©tgH{3:, jg 
^ffliJAi^ilHtc. mtil 1-2 2 kHz. 5. 5-1 Ik 
Hz. 0~5. 5 kHzt^n^cfcO. cn6©^^©{i 
■^?r?Jcm7^-fX4^y - hrJlf-r>^fe (MDCT) 

^pyi'3 4. 3 5. -i^-c^kx^timmmm^oy^^ 

^ hJH5^{C^JSlL. ai:t)^^^3 7. 3 8. 3 9-&/M. 

[0 02 5] cc-c. ^JSM*iiiffl?n^:f-7=-f 3^ 

j:>n-5r5^XT-A©x-:i7 hjUM^^tT'o .y 2 3 
^3nfc;^-<i' hJl/^^©h->^<3r>g|j^i ^ 

©ftk©gI5:9-i^S^^{fr^ti:^d3*^„ c:n^©2o© 
SiJ^^itt. f-ji,©3I^©/J\ifji,-7-;&^^^r)^ 

?^«^©fi[g*5^S&blf^ f-->tt©g|5^i. Jlj^ 

[0 02 6] S46C{i. hjl-a-^t7'a-^i'2 3 

©— z^t^^SIWl^-O-y i^S^^-r. C©04{C4jUr. h 
->1&Kt9-»ajI5iSS4 1 -e«. A*^T4 0 J: 0 

tc. »aS*l]fch->{iF->tt^*^^YblsI!S4 2{c 
J:0fiT-{fc3ii, $6{e:^f3©X'<i7 hJKi^-fXtt^ 
^m.=Hm^ 4 3 iC J: «3 S^fcix 5, h ^fiit?«^k S 

[0027] ;^cc. h-'Hll^fciiWS h 

->t4^:»Sy^^W'XteS^?-©=B:ftF!l(cr>t,iT. 05^ 

^^^3 4. 3 5. 3 6r-SjSg^«Jgj{c^SnS:i--7= 



[0 0 2 8] 05©«fi|{c*jc^r. i^-c^^nfc;^-:^' 
h>'l'«^7!>Sh->tt©gp^TC. . TC. . TCc . T 

(Om^^mT, Cn6©h->tt^(j, S5©^©j; 

^fcii>^©>^-ii7 hJumnicm^ux^^o-ci.^^tc 

[0029] Sfc. lI5©^{C^-r>'-fXtt^:»{c-3 
10 i~b5 5cfcur. ±iB7c©x.^i7h^i.*i/t,j;ta{g^© 

[0 03 0];^:{c. _hiBS2©fcri, hf(is§(iaj:;rn^^ 
20 «fcsis^©i>§:^t?|-_:^|j^^^^^-^^^^j^ 

C 0 0 3 1 ] 0 6 (i. ^ife^©:i--7^^ :t<t-^^^t 
:^K:^i,i6n^tr-^ hmi!)^x:^o>-m<Dm^n 

[0 032] 3srXT--^^S6 2{C*il.r. «#©h- 

©^j.4^Jb+-©Ag|5^?rS€fJi^{C{i. ft-^:&h->i 
40 h^rilOa-CS. 

^oo£3] F->^»^fem}b, s/ctttBLyoar^. 

^fc^S c ifc J: 0 . JS?) ©as%;^-<>. f ju^^cd^ 

*T^i/rry XA{c*j(,»T». 5fe-r;^7^ 7-5 6 3 t 
y _ p _ >:i:^^m , ;^i»-ex 7^ V v^S 6 4 -Cv%-r7 _ 

- > i L r t^ffi S 5t J: ^ fi^— h - ^iummj: 

50 tb^©fl-^^N-c'-*$tf«^«:». iEliJcs^tTSfc 
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«)fcJ:C/ST-(b^^ hF*3©^«3 ^^^^ h^b^cfc OiEfg 

^ |5l_r;-pg-e4:0iEES(Cfi^Ht-r^o C<Di.'>tt 
[0 0 3 5] S7». *^tf9tCfflC>6n5tf-:7 hfHD 

[0 0 3 6]S«]©;^^^^S7 2t?», tf-^ h^eSOO 2( 
v;^*- (masker) mWm^mmnri,^ t'C^S:^^ 

[ 0 O 3 7 ] > i^itgt^s C©T;l'=f U XA». 

t^t>«>-^.p-*^^^->®*^w>^^'^:^s7 3{ciitf. 3 

^-^:/S 9 2-Ct^;^tf 2 5;^'<5' h jttC-oli-COD-* 

-hRi.c <=P.o„./P..c ) 5:tt^t-■^''^S■' 
[0038] h->igfii»m«o. 7 5tc^u. d 

r^JST 2. C t fe* D #-5.^,{Ctt^L ft < t «ft ?»ft 
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[00391 iaitDTJl/^' y XAtt. yS-^-OikOC/dl^ 

■7-«>w^«i 5%^^n^n*s^tJi3;s:^*3®^L' 

h h - >-C»ft < . ®^©S^<t:a-- h 

[0 04 0] C<?^fl^?r^m-rS{CB. HlOCCTn-r-? 

f-icr. ^■R..."-..^<^t1• 
©rt. ai 0©:^'r-:'':^S 1 

0 2-C». fl^x.{i2 5ffl©a-*^«':^-^:5' h JU©cf:*fii 
*ti-^LT*$»3. 2 5>^^i't-Jl'^ffl©'J''^t^*>®!tP6 

3 ;*;#$©Jli5cafe-</clS^, 3#g©fiiift 

C©¥i&ffl». mK2 5<l©P-*^«':^-^^b-»l'©^ 

7^-?ys 1 0 4r-«. ±Si^7.r-v:fS 10 2. S 1 0 
3-C*Js?)/ctpi^ffii^iS)ff?:ffl<.^t:, ^i^M/*:*®© 

[0 04 1 ] J: or. 3pj*,/tfi^ffiL.-hR 

p-*;i'**fii{c^-rsa-*?;i'¥i^fii© 

jitRb?c'en^n©h->«cML.-ctfft5. ^J^/*^ 

fiib-l-R.......-*^m«2. 5fe(T©ffl?:«T^J: 

^fth->©J©^. ^t^ah-><!:aftl^t:fi^k©h 

[0 04 2 ] S?>'S7 6C^r>r. J;U:-C;^7"f :7"S7 3 

{c*sit.£.a-*-'t'h-^*^ttl*^^T*Dn/c©-r. •rX<07.^ 
». o-5&;W b->{cfeW-5x*;l'+'©fa*s^i^ol'=^^' 

[0 04 3] >^fC. >(.7-->:7"S 7 5«:Ji^-C, v.-t>)V 

twtc J; -sM-^© v—fV'^-'t *i w - '-^©-affi-r 

[0 04 4] C©h-:5t;H^- HR... ©^f-^tCOl^T 
50 01 1 '?:#Mbft**6Si?8-rS. m \ Itcfel^-r. :^-r 



(6) 

9 

;H^-hR,ot ^Ptone/Ptot ^tf#-r -2> Cite J: «3 

[0 04 5] C(D<t^tCbr*25<^tl/ch-:S?Jl/U- h 

Rtot 5^>^0. 18 (^X^JI/^^'COI 8%) J[a±(Dit^CC 

^ : 4 tr F 

[0 04 6]^^CC. a7cDXT-^>:/S 7 6k:T>'^•»7- h 
10 0 4 7] cox ^rj::x.:^j\y:^UiW^t. 

Jb<D h->>&5S0iCC4X-<^ h;KD$BfflrtiC#SE-r^ii 

[0 04 8] ;X(DXf-':/:7'S7 7tC:fel^rti. C(DJ:5 
^<'7-h->\tS'rXh->tOXMl^trha feb^SJ 40 

[0 0 4 9] ^j^CfC. ^tcTil/niJXAJCjcnji. y.f'yy' 

S7 8^cil^rt^t>^a>^>'^•'7--s^^t:2-:=-•:^ h^^lffi 

y h\th->tbxm^it^tirj:tiy^tc^^tj:m-^!Sm 50 
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[0 050] S7Jc^L/cJ:5JC. /^'a-S^b^^2^ 
':':7'S8 OtCS^Tcfc^CC. cnJ[a±>'^'7-S^b:x::- 

[005 1] SiSDJlLStC, -rx^^i^mLfc^^y-M 

^it::J~^y h^mi^X. ^S^ib^r. 
^--PQu*JnSbS^{b:x:r-^y M^OX-^^ 

[0 0 52] 01 2^c5i. m^(0::^-<^h)V<D^'^y-m 
[0 05 3] C(Omi 2JC:fel^T. MlfJ}(0:^y^ yy'S 1 

23. SI 24. si2bxit^ti^nv}mm^Mti^ 

x^ SlOv'^y-p.e. *o. o<bo, x--c^fji.s^i 

^OiL. h;l.CD:^»^>hffin^O<hLrt^ 
;^(DXx->^:7'S 1 2 6rti. i#acDX-c^ hjisp 
ec[i ]«±fB^N-»7-MT^b:x^ '> hCC^^ 
^#'JS"JL. YES(Dt^{t:^y'yy'S 1 3 0(^C^ NO(D 
i^tixx .:;:7-s 1 2 7tc. •1E•tl^nii^ra^-&. xr 
'^'T/S 1 2 7r{i. i #@cr)X-<i!7 h;l/spec[i ]«±iB 

f'->:7"S 1 3 OiC. NO(Dcb^tSX7-^:.:7'S 1 2 8CC-e 
tl-enji^-Cl^6, Xt-*>^S 1 2 8-C«. 
Pre. ^'et^^-C(DJ»f?^^''7-P,„ iCi^CDX-c^ h 
;^(7)>'^'y-spec[ i lXspec[ i ] ci:(Dfa{Cg^^x.r. X 
7"-.^ >''S 1 2 QCcil^, g|OX-c^ h;KD;^7»^> hffln 

^>r>t5' ';^>hLrci^. '^x<07.Tyy's 1 3 or 

^0. NO(D<i:*t3:XT*':;:7*S 1 3 2Ccit^r'i 

^> M/r±tBX'r::;:7'S 1 2 6CCS9. YES<D 
i^tJXx :;:7*S 1 3 HCii^r3Sr)^DX■^l^7 

[0 0 54] -Ti^jr^D^D.e. cn60^"P<DX-c^ 



(7) 

XL 

[0 05 5] *T;^ri yxAcc^sci-c^. -€-n-eti<Da 

[005 6] ccrsi ±iat^lttSit:^^ hfdOS 
[0 0 5 7] CCDSl 3CC:feC^'C. S -r S 1 4 

(D X :^ ; U +' P a « <D ib <5: ^ ^ o 
[0 0 5 8] ^J>C(DX'r»:^:/S 1 4 4-CJ3:. ±i5SS^'- 
h R d e « , 1 4 J: D C > ^^S^^^ *flSfJ U T 

X^-^^^'S 1 4 7K:^n■et^il^-Cl^€>o X-r-i^t^'Sl 
4 51:13:. ±fBf-^^n^-HRtot,?J^t«;t«o. 18 20 

:7-S 1 4 7 tC3t^rMT-^l:^^ h CC 4 fcf F ^Wi 
O^r. NO<30i^tiXf-->/:7'S 1 4 8^cil^•cs^Hb 
:z-r.:; h&C3 t'^;' h^fflO^-C^^^^o 5" S 1 4 
6t?ti. ±fBb-^^H^-^ hRtotz*^«?«x.{iO. 3 5 J: 
JD^>:A:#t>>J^^^^**'i8'i^^'^*5J5. YESCD<?:^t3:X7" 

S 1 4 8 k:ii^'CS^ ib^-^ h 3 t' h 0 
^T. NOOi#^i:^7^ :'^*S 1 4 9CCil^-Cl^^o ^ 
7^^^ >''S 1 4 Q-Cli^ ^0>^^*'7-U- hRr«p ^Pq./ 
P,e- ccj:0ft#b. ;:^'r*:;>''S 1 5 OtcrccDR.e« 30 
7!)5^0x.t3:o. 9cJ:OA#l^:0>S*^^«^«L. YESCDi 
^''S 1 4 8 CC3l^-Ca^^b:i^ ^> hCC 3 t: v 

[0 0 5 9] -Tftt)-^. CCDS 1 30:P:i$1^!l~C^3:. ±fa 
SJgu- hRa.ns55)^i 4J:»:)::^#<>^)^-o±f£h-^>'H^ 
-hRtot,55^^0. 1 8<fcO:;^^t^ig^iCii. ST-^-:!-::^ 

R.en.^M 4cl:«5;^#<5^)^"^±iBRtot25&^'0. 1 8t^T 

<Z)ia^. X^i±iaR - e n s 1 4 iUTTTT&^o Jif BR , , , , 

0. 35 J:0;^#l^*t^tcl3:3fcr> h^fd^D^T^. S 40 

±iSR..„ ^Pa./Preo 0CJ:Oth^L. C©R.„ 
0 . 9 J: «3 C^ia'^CCtJST-'fb:^-:^ h tC 3 t' h ^ 

^m-i^rcci^^CO^^S^^b^^Lj::. h^^rt^T^o ^7&CS7r; 
0/c<fc^>CC. >rSy-S-?^b:a:^':; h^LTM^b:!^^:' 

[0 06 0 1 :i^cc. hhmr^(D^vVi^^^^^'^^ 
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h;^^^?^^. h-->*/^:^i>'^''7-S^^b:l^':' h 

[0 06 1 ] ^^U-mmt. mn^C-7Xd^^fiX\,^fj:\.^ 

+ >^3tii^C^X-^t^ h;L'{i;^#$:!&^-ea)*^b:3.^-:' 
6&C.'Ny-^CD'M^*r^J!l#^CS^ib:3,j:i^:; h 

hoc>5tLr. ^n^ti2\^vY(omn^x^^^^. 

[0062] SeCCtr^r b^^lSo'CC^^ia^. ^tCT^l-r^ 
UXAl^l^^^sy-MT-ib^^-.' KDM^bCDHJ(#^K^ 

{2ij^h3\:^v h) «:S^?^^b:2.j:i b klSO^^C iCC J: 

fcf^:. h^{^1]nb^cC< i^ci:«9iE?i^ca^b^n^CitC 

jV-yr^^V- ><DfiJ 0 ^T<D e> ^ 5&^©«»r 

oT. S/c£^e>©8ijf'P<0:&:d^d-"^^C^adF'^bx^-^^ 

[0 06 3] ^t^cc. i^T^l/^f'JXArtd:. T.'rWS 
8 3tC^-l^r. ^Olf h5;)5*>n^mO<DMT-fb:x^ ':' 
hCCfiiO^r-S. *t73iC3t:^^ ^>'^•»7-a-?'ib:x•:^':' h 

tcsoo^r {4fcr:; htc^Sa°nM^b) . ^Xc^^*^:^=^>^ 

O^TT;&^?>. :&i^CC^-rcDM0<DST^b:3L:z-:; hicfij 
[0 064 ] i^T)\yri^Xl>±i'^^ht-^(DWO\^v \ 

u(o^(otm\x^^c^ii^w^^<Dx\%u< ^ —m^. 

[0 06 5 ] :$:^H^{^JbfSllj^^!lO<55^CCPg^$n 
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[0066] 

[006 8] ^fc. Fgr 

20 

[0 0 6 9] 5^^. h;VffiHCC2o<DP 
CDh->^ h->iUTfflttS-r^CiCCj:0. Sit 

[SI] :$:^BJOC<^'&^-^-^ :tft-^?f^^t:^0^ 30 
^ 7^ ^ > ri :3 i^v'X 5^ 

Waiffl ^ n -5 ^ :t X > - a^(D~fi?l t" D 
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[^4] :^mn^^^h^-'f'< ^^m^'^it-fs^oMM 

[0 6] *:|^e.^^D^JS{^^«t^e)n^tr-^ hSO»)^r* 
fficDiiil^^-r ^ a ^ - h r- ^ -5 a 
[07] *^?3cD^i6Wc«i^e>ti^t:'^^ hsa?)^r:^ 

[0 9] ±iB07<Di^-y hf!iD^r:firiSoiljfPicfcc:f^ 
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